Introduction
Let M be a closed smooth manifold and Diffo(M) the identity component of the group of C diffeomorphisms of M. We are concerned here with the way in which the homotopy type of Diffo(M) depends on the smooth structure of M. Our principal result along these lines We prove an analogous result for the (simplicial) group PL(M) of PLhomeomorphisms of a PL-manifold (Theorem 1.3). We also prove a similar (N, h) where N is a smooth manifold and h:N ---> M is a homeomorphism. Two smoothings (N, h) and (N', h') are said to be equivalent if there is a diffeomorphism g'N ---> N' such that the diagram N h g commutes up to topological isotopy. We denote the set of all equivalence classes of smoothings of M by 5e(M) and write M for the manifold M with the smooth structure defined by a 5e(M). Let Top(n) denote the group of homeomorphisms of R fixing the origin, GL(n) the subgroup of invertible linear transformations, and Top and GL the limits (in n) of these groups. Suppose that z:M ---> BTop(n) is a classifying map for the topological tangent bundle of M. Then The first assertion follows from the observation that BDiffo(M) is the universal covering space of BDiff'(M,,); the second follows from the fact that Diffo(M,) has the same homotopy type as the loop space of BDiffo(M).
Let A(n) denote the subring of Q obtained by inverting the orders of the groups of homotopy spheres Zrq(Top/GL), q < n. Then A(a,/3) C A(n) This result was announced in [3] .
We now turn to the PL (piecewise linear) category. A PL structure on a topological n-manifold M is a pair (N, h) As an application of Theorem 1.4, we suppose that M S and M s xn where S is the standard sphere and Xn is a homotopy sphere. In this case, v v(a,/3) is simply the order of xn in On. Furthermore, the mapping 0", TrqDiffo(Sn) 7rqP(Sn) is a split epimorphism since P(Sn) has the homotopy type of SO(n + 1) and SO(n + 1) C Diffo(Sn). We therefore have the following.
COROLLARY. Let ,n be a homotopy n-sphere, n 4, and A the subring of Q obtained from Z by inverting the order of ,n in On. Then
This corollary is in contrast with results of Schultz [11] . The proof of Theorem 1.1 proceeds in three steps (see [3] ). We first recall that the space BDiff'(M,) is determined by the quotient Topo(M)/Diff'(M,) as a Topo(M)-space, where Topo(M) is the identity component of the space of homeomorphisms of M. ( We work largely in the simplicial category, but will supress the fact in this paragraph.) Next, we use an equivariant form of the result of Morlet [10] and Burghelea-Lashof [2] The rest of this section provides the details of the above sketch. To avoid technical difficulties we will work from now on either in the category of simplicial sets or (when necessary) in the category of compactly generated spaces.
Let T be the singular complex of the space of homeomorphisms of M; T is a simplicial set whose k-simplices correspond to commutative diagrams In [2] It follows that A 0 so Cs-and sz, are fibrewise homotopic. Since the diagram above is commutative, we see that s',z and s',z are fibrewise homotopic. Now the fibre of p' is A(Top/GL) and the fibre of p' is A(Top(n )/GL(n)). Furthermore, rq(Top/GL, Top(n)/GL(n)) 0 for q < n + 2, n > 5. (See [5] , Essay 4.) Thus rq(A(Top/GL), A(Top(n), GL(n))) 0 for q < n + 2, n > 5 and it follows that Cz and ', are fibrewise homotopic.
This proves Proposition 2.5.
3. The proof of Theorems 1.2 and 1.3
The proof of Theorem 1.2 follows the same lines as that of Theorem 1.1. We give an outline of it here providing details only when the difference between the two proofs is significant. This occurs in the material preceeding the statement of Lemma 3.2.
We begin by stating an analogue of Proposition 2.1. Note that we can consider PL PL(M) as a subgroup of T (the singular complex of Top(M)) so PL acts on T/PL and on ET. In addition, the group PL, PL(M,) acts on S(M) by
and on E by
where gF is the germ at mq X 0 of the mapping gF" Aq X R ---> M x M;
where F'(t, v) (f(t), F2(t, v)). It is immediate that 7r is PL-equivariant and that the action of PL on E commutes with the action of PLn.
Let T be the simplicial group of germs of homeomorphisms (Rn, O) --.
(R", 0). Then just as above, we can construct a simplicial principal bundle rr:E --> S(M) from the topological tangent bundle of M with group T Again as above, the simplicial group T acts on both E and S(M) and 7r is The proof of this proposition follows from the results of [2] Let be the space of lifts of ,:EToPo(M) x M BTop(n) into BGL(n). We begin by constructing a bundle over the space ETopo(M) x ropo(M) 0 with the property that the fibre over a point [x, v] This follows from the fact that the natural mapping of into ' is Topo(M) equivariant and the fact that the mapping BGL(n) AGL(n) can be covered by a fibre preserving map EGL(n) P'. We now need to describe the smooth frame bundle of any smoothing of M in a particularly convenient way. Consider now homotopy fibre F of the inclusion P C E and let j'F ---> P be the inclusion. Up to homotopy, the inclusion P C E is the The fact that this diagram has the properties stated in Theorem 1.4 is now a straightforward consequence of the discussion above and is left to the reader.
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